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The normal cellular content of deoxyribo-
nucleic acid (DNA) remains constant and can
be used as a point of reference in biochemical
research. In epidermis, however, the DNA dis-
appears during the process of keratinization;
this disappearance is probably not complete
and the exact fate of the broken down DNA is
not known. In parakeratotic horny layers, e.g.
psoriasis, the DNA is histologically preserved
to a large extent.
In this work the concentrations of DNA at
various levels of normal and psoriatic skin
are compared.
MATERIALS AND METHODS
Nuclear DNA can be determined histophoto-
metrically after Feulgen staining: this method al-
lows good localization, but gives only relative
values expressed per cell nucleus (1, 2). Chemical
determination requires fairly large amounts of
tissue, precluding a precise localization of the
DNA. In the micromethod of Santoianni and
Rothman (3), at least 0.4 g. DNA, corresponding
to 0.1 mg fresh epidermis is needed. A similar
range of sensitivities can be expected for other
colorimetric or spectrophotometric methods. With
a fluorometric method (4), it is possible to detect
as little as 10 DNA.
The skin specimens were frozen, cut at 20
in a cryostat and the sections freeze-dried at —30g.
The tissue to be analyzed (2—10 gig.) was dissected
under a binocular microscope and weighed on a
quartz fiber balance. For the fluorometric deter-
mination the procedure of Kissane and Robins (4)
was followed, working with an end-volume of 100
d in 6 mm outside diameter tubes. The heating
period at 60 was reduced to 10 minutes. The
fluorometry was done with a Farrand fluorometer
with 409 and 524 m interference filters. At first
3,5-diaminobenzoic acid (Aldrich Chemical Co. or
Fluka Chemische Fabrik) was used; more recently
the hydrochloride (Eastman Organic Chemicals)
became available; the latter gives lower blanks
and more constant results. The value of the blank
lies between 10 and 20 mpg. DNA. The average
recovery for an addition of 140 mpg. DNA was
101 6% for 7 determinations.
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RESULTS
The average results for 6 cases of normal
human epidermis, 6 cases of normal plantar
epidermis, 2 cases of ichthyosis and 18 cases of
psoriasis are given in Table I. In 7 cases the
acanthotic cellular layers of psoriatic epidermis
were divided in an upper and a lower half and
both were analyzed separately. These results
are given in Table II. Due to the thinness of
normal epidermis, a comparable subdivision
could not be realized on such material.
The average DNA content in 12 basocellular
tumors was 3.98%, ranging from 1.4 to 7.8%.
DISCUSSION
Published values for DNA in epidermis
range from 0.6 to 3% of dry weight (3, 5—11).
Our DNA determinations in epidermis fall
within this range. We found similar values in
acanthotic epidermis (psoriasis), in contrast to
Yamabe (12), who found less, but in agree-
ment with Kint (2) who showed that the cells
of the spinous layer contain less DNA than
those of the basal layer. For technical reasons
we could not demonstrate this fact in normal
epidermis, but did so in psoriasis, where the
lower epidermal cells contain more DNA than
the cells higher up. This gradient, however,
cannot be considered an exclusive feature of
acanthotic epidermis.
The DNA content of basocellular tumor tis-
sue was about 3 times that of normal epi-
dermis; this is higher than the 50% differ-
ence found by histophotometry (1, 2). The
discrepancy could be due to the presence of a
smaller amount of other dry matter in the
tumor cells.
The DNA content of the orthokeratotic
horny layer (normal epidermis, normal sole,
ichthyosis) is low, about 5—10% of that of the
underlying cells. If anything, the values could
be considered too high, as they approach the
limit of detection of the method. Rather lower
concentrations (0.005—0.01%) are given in the
literature (13, 14). This difference could be due
to the method used, since the results of these
authors for psoriatic scales (0.14—0.16%) are
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N
berof
cases
Basal
id
spinous
Horny
layer
Normal epidermis
Normal plantar epidermis
Ichthyosis
Psoriasis
6
6
2
18
%
1.3
1.5
1.0
1.45
%
0.07
0.15
0.18
0.55
* Expressed as grams/100 grams of weight fol-
lowing lyophilization.
TABLE II
DNA content in psoriatic epidermis
1
2
3
4
5
6
7
Basal and lower
spinous layers
%
0.63
1.55
1.16
0.75
1.42
1.97
1.16
Upper spinous
layers
%
0.38
1.34
0.99
0.49
0.93
1.02
0.83
Horny layer
%
0.31
0.92
0.21
0.28
0.60
0.64
0.50
also low. In our psoriatic horny layers, the
DNA content averages 40% of that of the
underlying cellular layers.
Deoxyribonuclease has been demonstrated in
the epidermis (15—19) and its action is held
responsible for the disappearance of the DNA
during keratinization. Among the several
mechanisms which may explain the defective
breakdown of nuclear DNA in psoriatic epi-
dermis are: the enzyme could be present in
insufficient quantity or its activity reduced by
inhibitors; the substrate could be less suscepti-
ble to enzymatic attack; the acceleration of
epidermopoiesis (20) could leave the enzyme
with insufficient time to perform its work com-
pletely. Evidence for these various factors has
been advanced. Histochemically, less deoxy-
ribonuclease activity was found in psoriatic
than in normal epidermis (18, 19); there are
indications that the stability and resistance of
psoriatic DNA might be abnormal (21, 22).
It seems likely that several of the above-men-
tioned factors could act in combination.
SUMMARY
The DNA content of normal human epi-
dermal and horny layers has been quantitated
by a fluorometric method and compared with
abnormal epidermal tissues. Average values of
1.5% by weight were found in normal and
psoriatic basal and spinous layers. Psoriatic
scales contained 0.55% in contrast to 0.1% in
normal horny layers.
The use of a similar method was described re-
cently by Santoianni, P. and Ayala M.: Fluoro-
metric ultramicro-analysis of deoxribonucleic acid
in human skin. J. Invest. Derm., 45: 99, 1965.
REFERENCES
1. Kint, A.: Histophotometric investigation of
the nuclear DNA-content in normal epi-
dermis, seborrheic keratosis, keratosis senilis,
squamous cell carcinoma and basal cell car-
cinoma. J. Invest. Derm., 40: 95, 1963.
2. Kint, A.: Contribution a l'étude des acides
nucléiques au cours de Ia differentiation
épidermique normale et pathologique. Arch.
Belg. Derm. Syph., 20: 243, 1964.3. Santoianni, P. and Rothman, S.: Deoxyribo-
nucleic acid microdetermination in human
epidermis. J. Invest. Derm., 40: 317, 1963.
4. Kissane, J. M. and Robins, E.: The fluoro-
metric measurement of deoxyribonucleic acid
in animal tissues with special references to
the central nervous system. J. Biol. Chem.,
233: 184, 1958.5. Carruthers, C. and Suntzeff, V.: Deoxyribo-
nucleic acid in epidermal carcinogenesis in-
duced by methyicholanthrene. Cancer Res.,
6: 8, 1946.
6. Di Clerici, E. and Di Sabato, G.: Ii metabo-
lismo dell'epidermide in iperplasia da olio di
croton. I. Contenuto in acido desossiribo-
nucleinico e consummo di ossigeno. Arch. Sri.
Biol. (Bologna), 40: 323, 1956.
7. Griesemer, R. D.: Change in enzyme activity
and ribonucleic acid concentration within
the epidermal cell of the rat during the
growth stage of hair cycle. J. Biophys. Bio-
chem. Cytol., 2: 523, 1956.8. Rodesch, J. and Mandel, P.: Etude sur l'acide
ribonucléique de la peau du rat blanc. Bull.
Soc. Franc. Derm. Syph., 64: 561, 1957.
9. Tabachnick, J.: Studies on the biochemistry
of epidermis. I. The free amino acids, am-
monia, urocanic acid and nucleic acid con-
tent of normal albino guinea pig epidermis.
3. Invest. Derm., 32: 563, 1959.
10. Tsanev, R. G. and Markov, G. G.: Nucleic acid
content in mouse epidermis separated from
dermis by different methods. Experientia,
16: 448, 1960.
11. Angeletti, P. U., Salvi, M. L,, Chesanow, R. L.
and Cohen, S.: Azione dell' "Epiderinal
growth factor" sulla sintesi di acidi nucleici
e proteine dell'epithelio cutaneo. Experi-
entia, 20: 146, 1964.
TABLE I
DNA content* of epidermal layers
42 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
12. Yamabe, Y.: Histochemical studies on nucleic
acid in skin diseases. III. Keratotic anom-
alies. Jap. J. Derm., 67: 236, 1957.
13. Wheatley, V. R. and Farber, E. M.: Studies on
the chemical composition of psoriatic scales.
J. Invest. Derm., 36: 199, 1961.
14. Hodgson, C.: Nucleic acids and their decom-
position products in normal and pathological
horny layers. J. Invest. Derm., 39: 69, 1962.
15. Spier, H. W. and Van Caneghem, P.: Zur His-.
tochemie der Verhornung. Arch. Klin. Exp.
Derm., 206: 344, 1957.
16. Santoianni, P. and Rothman, S.: Nucleic acid
splitting enzymes in human epidermis and
their possible role in keratinization. J. In-
vest. Derm., 37: 489, 1961.
17. Tabachnick, J. and Freed, A.: Guinea pig epi-
dermal deoxyribonucleases. Fed. Proc., 21:
254, 1962.
18. Steigleder, G. K. and Raab, W. P.: The locali-
zation of ribonuclease and deoxyribonuclease
activities in normal and psoriatic epidermis.
J. Invest. Derm., 38: 209, 1962.
19. Steigleder, G. K. and Fischer, I.: Ueber die
Lokalisation von Ribonuclease (RNase)-
und Deoxyribonuclease (DNase)-Aktivität
in normaler, in entzündlich veränderter Haut
und bei Hauttumoren. Arch. Khn. Exp.
Derm., 217: 553, 1963.
20. Rothberg, S., Crounse, R. G. and Lee, J. L.:
Glycine-C14 incorporation into the proteins
of normal stratum corneum and the abnor-
mal stratum corneum of psoriasis. J. Invest.
Derm.,37: 497,1961.
21. Dmochowski, A. and Drabikowski, W.: Nukle-
oproteidy lusek luszczycy oznaczathc ioci i
badonie skladu. Acta Biochim. Pol., 2: 9,
1955.
22. Steigleder, G. K., Rust, S. and Koch, H.:
tieber die Verdaubarkeit der Desoxyribo-
uucleinsure der Kerne durch Desoxyribo-
nuclease in psoriatisch veränderter Epider-
mis. Arch. Klin. Exp. Derm., 221: 203, 1965.
